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Definitions

¢ Pre-boomed and Pre-deployed: boom in
water around vessel and transfer area.

¢ Pre-staged or Quick beem: Beem N wWater
O GREScERe (Stichras; on a reel) o
Immediate: depley/ment: IS means; that

not locked In trailer, stored, or unavailable
until removed from a container.



Boom Types and Effectiveness

Boeom works in many cases but not all.

& \Ways to classify types of beom;
— Construction or design
— Use

¢ Boom failure;

9 Beem selection andrapplicaticns:



Basic Boom Types

¢ Boom may be classified by its area of
USE:
— Open Water Boom
— Protected Water Boom
— Intertidall Beom
— East Waten
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Basic Boom Types

¢ Boom may also be classified
Into four basic design types:

— Internal Foam Flotation

Entrainment

— Self-lnflating
— Pressure-Inflatable
— Fence

Speciality’ beem Is; availakle wiithl serlsenit
and fire-resistant materials, shore
sealing barrers, andnetting te) trapr kigh
ViscoesIty: or selidiiied orl:




Reasons for Boom Failure

¢ Marine Oil Containment Boom Is very effective at
containing oll, but the booms effectiveness can
be degrade In five distinct ways.
— Entrainment occurs when the water current

builds up against the beem creating a B e
barrier before the boom that can force
the oill down under the boom. Cante: Gt 100 fao

Solution: Deploy boom at angle

— Drainage ececurs when ol burlds: an underwater ramjp: ug
against the boom is carried under the boom with the
current.

oil amount
Solution: Deploy boom with

— SplasheVer eeeurs WhenR! the wave el S
REIghit ter wave: freguUenCcy. ratio) Vs,

19O REIght IS suchl that the wind
andweave action fliner el tiprand

EVer the: hoom.

* H > Freeboard
*HIL > =110
Cause: Waves too high
Solution: Use boom with higher freeboard




Reasons for Boom Failure Continued

—Submergence happens when the boom length Is to
short for the current and the boom Is physically pushed
underwater causing failure.

4. Boom Subme rgenue

Cause: Currents too high
Solution: Use more buoyant boem, or angle boom

—Planingl eccurs when windl ferces push the tep of the
beom (called! the sail) one direction and the current
pushed the bottem ol the boom (calledl the! skirt) a
different direction. These tWwe fierces cause the hboeom to
assuime: a homzentall er ilat attittde that greatly, reduces
ISl EICIIEE RIS 5 Boom Planing

L'.‘urre-nt —_—

Cause: High wind and current velocity
Wind and current direction opposed
Tension line near waterline

Solution: Adjust length of tension member




Boom Selection and Application

¢ Booms are used for two dominant
applications:

— Containment = boeom Is used In little or
ne current to) Isolate a spill, control
spreading, concentrate: oil;, facilitate
FeceVvery by skimmers.

— Peflection = veem IS depleyed! at an
anglerter a diiting slick e divert ol
W/ eI SERSIVe areas o 1ora
collection polat:



Boom Selection and Application

¢ When selecting boeom you should consider:
— Mode ofi deployment and time likely reguired;
— Possible locations ofi use;
— Jypes of vessels used for deployment;
— Poetential sea andl debris conditions;

— Appreximate duration of eperation and boeem
Use.

— Compatipiity, o connecion devices



Boom Selection and Application

Boom perfermance versus conditions:

Wind Waves Current Boom
Performance
O — 10 knots Calm, swells |0 — 0.5 knots P
(0 — 20 km/hr) (0.25 m/s) Good
= 20 knots < 3 —4 foot |> 1 knot Poor
(40 km/hr) (1L m) (0.5 m/s) ~_7




Boom Size Chart

Service Freeboard Draft Sea Condition

Shallow-water Oand above <6calm Calm
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Boom Selection and Application
_ " o Type of Boom
0oom Selection Matrix TR
Foam Self Pressure
Flotation | Inflating | Inflatable Fence
Open Water F F G P
Protected Water G G G F
Environmental ﬁ?;r: g’:ﬁ";‘rt;r]t = = L =
Conditions (>1kt) F P F P
Shallow Water
(<1f0) G F F P
CD)SE:ie;tlon In G p c =
Cierforma.ncfe Excess Buoyancy F G G P
aracteristics Wave Response F F G P
Strength F P G G
Convenience Ease of Handling F G F F
ch S Ease of Cleaning G G G G
slatloilediee Compactibility P G G P
Legend G = Good F = Fair P = Poor
Open Water Wave height >3ft Current velocity <1kt
Protected Water Wave height 1 — 3ft Current velocity <1kt
Calm Water Wave height <1ft Current.velocity <0.5kt

Not all boom of a particular type have the rating indicated above.




What Is required?

33 CFER 155.775 Cargo tanks must not be filled more than
08.5%

» 46 CER 39.7-9 Tankship and Tank Barge

- § 39.20-7 Tankship liguid everfill protection—I/ALL.

(@) Each carge; tank off a' tanikship muUst e eguipped
Withran intrnsically, saie Righrievel alarm andl a2 tamk
eVverhliFalarm:



Change Topic

¢ Tank Vessel Alarm reguirements




What Is reguired? Cont.

Choices...
- 8§ 39.20-9 Tank barge liquid overtfill protection-B/ZALL.

Eachi cargo tank off a tank barge must have one of the fellowing liguid
overdfill protection; arrangements.

- (&) A system meeting the requirements of 839.20—7 of this part
which: -=>fellows tankship design

OR

- (19) An intansically: safie overfill control system Whichi:
(@)rIs Independent: of the' carge gauging device required 1oy
830.20—3(@a) of this part;

= (2) Actuates: anralarm andi autematic shutdewn system at the faciliiby

overfill control panel; on on the Vessel 1o hellightered (deliverng
vesselhHira lighienne eperauen, 60rseconds 9eliore the tank ECOIMES

100 percent: ligund fitils



Alternatives

Currently reguired technology
by Coast Guard

¢ High level alarm — 9596

~ $1200

» Overdill (high=high)
alarm — 9894

In-tank sensor
— $2600




Alternatives Cont.

Not required

+ Umbilical cord (manual
shutoff)

¢ Automatic shutoff

¢ Redundant non-mechanical
level Indicator

Tank monitor unit
~ varies on complexity

Redundant In-tank

In-tank Radar sensor ~ Seénsor ~ $3000
~ $3000




Alternatives Cont.

& Extra personnel on watch, during transfer

¢ \Vieet ECOPRO Standard #8 for TB/ATB’S

— Deliverer prevides receiver with means to
remotely shutdewn deliverer pumjps.
Essentially: an extension cord for existing
Emergency, shutdewn system.

Prevention Isiour gealteiore all else:



For Reference — 155.480
46 CFER 39.20-7 Tankship liquid overfill protection—T/ALL.

(a) Each cargo tank of a tankship must be equipped with an intrinsically safe high level
alarm and a tank overfill alarm.

(b) The high level alarm and tank overfill alarm required by paragraph (a) of this section,
iff installed after July 23, 1990 must:

(1) Be independent of each other;

(2) Alarmiin the event of loss of power to the alarm system: or failure of electrical
circuitry te the tank level sensor; and

(3) Be able to be checked at the tank for proper operation prior to each transfer or
contain an electronic self-testing feature which monitors the condition of the alarm
clircuitry and sensor.

(c) The high level alarm required by paragraph (a) ofi this section must:
(1) Alarm before the tank everdbill alarmi, but ne lewer than 95 percent ol tank capacity;

(2) Be identified with the legend “High Level Alarm™ in; black letters at least 50
millimeters; (2 inches) highi on a white background; and

(8) Have audible and visible alarmi indications that can be seen and heard on the' vessel
where carge transier Is controlled:

(d) The tank everdill alarm required by, paragraph (&) of this; section must:
(1) Be independent ofi the carge gauging system;

(2) Haveraudihlerand visible alarmiindications, that can' e seen and heard on) thevessel
WhHEre carge transier Isicontrollied and infthe: cargo deck: areas;

(8) Belidentified with the legend “TANK OVEREILL ALARME Rl black letters at least 50
millimeters (2 Inches) highr on' a white hackgireund; and

(@) Alasim early eneuagh ter allow: therpersen Inf charge! oif tranSier GRErateRS! to) StepP) the
Lr2SIEr Operauen helore the carge tank BVErieGwWs:

(e lira spilifvalve isinstalied enl a carge tank fittedhwiith: 2 vapor: cellection system), It
mUStmeEet therreguirements, el SS9 20—9(C) Gl S pauit:

(HHifa rupturerdiskisiinstalied onra cange tanklittedwithr 28 Vapoer collection system, It
muUst MEEL the requiremenits! el S3CR20=—S((d)r oif this pPairt:



46 CFR 39.20-9 Tank barge liquid overfill protection—B/ALL.

Each cargo tank of a tank barge must have one of the following liguid overfill protection arrangements.
(a) A system meeting the requirements of 839.20—7 of this part which:

(1) Includes a self-contained power supply;

(2) Is powered by generators installed on the barge; or

(3) Receives power from a facility and is fitted withi a shore tie cable and a 120 volt 20 amp explosion-proof
plug which meets:

(i) ANSI/NEMA WD6;

(i) NFPA 70, Articles 410-57 and 501-12; and

(i) 8111.105-9 of this chapter.

(b) An intrinsically safe overfill control system which:

(1) Is independent of the cargo gauging device required by 839.20—3(a) of this part;

(2) Actuates an alarm and autematic shutdown system at the facility: overfill control panel, or oni the vessel to
be lightered if a lightering operation, 60 secends before the tank becomes 100 percent liguid full;

(3) Is able to be checked at the tank for proper operation prior te each leading;

(4) Consists of components which, individually’ or in series, willlnot generate or store a total ofi more than 1.2
V, 0.1 A, 25 mW\, or 20 micrejoules;

(5) Has at least one tank overdill sensor switch withr nermally’ clesed contacts per carge tank;

(6) Has all tank: everfill sensor switches; connected Ini Series;

(V) Has intercennecting cabling that meets sdi1.105—15(h) eif this chapter; and

(8) Has a male plug with a 5 wire, 16 amp connector boedy meetingl IEC 309—1/309—2 which Is:

(1) Coniigurediwith pins S2 andl Ri e the tank everiill sensor clirculit; pin' G connected tor the cabling shield,
andpins N and 118 reservedt fior an eptionalthigh'level alamm; circuit meeting the' reguirements; of this
paragraph; and

() Lakeled “Connector for Barge Overiiow: Contrell Systemr and wiithr ther tetal imductance and capacitance: of
the connected switches and cabling

(©) A spilifvalve whichi:

(L) Meetst ASTIVIFE L2741 (IRcerporated by, reference;, see 880, 10=5);

(2) Relieves, at: a pressule higher than! ther pressuie: at which! ther pressulre reliefi valves meeting the
requirements of S89: 20=11" GpEate;

(S Dimitsithe maximumipressure  at the: cange) tankstop: durineiguid evesrdill, atsthe meximunm loading rate fior
the tanks ter et more than the maximum designwoerkingipressurerior the tanks and

(@) T the VeSsel SR GCEaN O)f COaSWISE SERVICES as ProVisIons: to) prevent epening due tercargo sloshing.

(@)FATrupture disksarrangemeRtwWwhichrmEELs: paragraphs(E)(2); (C)(E) andN(E) (@) eirthisisection and IS
approved y therCommandant (G=VISO):
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